Concerning the rate-determining step of the reaction, a heat transfer model and a mass transfer model were examined.
I. Introduction
It is known that Mo2S3 is formed as an intermediate product in the thermal decomposition of molybdenite (MoS2) into metallic molybdenum(1).
Thermodynamics of the process was studied by McCabe (2) and by Stubbles and Richardson(3) .
Although the role of Mo2S3 in the kinetics of thermal decomposition of MoS2 is thought to be important, it has not been studied yet. The thermal decomposition of Mo2S3 is described as (1) With this in mind, this paper is intended to study the kinetics of thermal decomposition of Mo2S3 into metallic molybdenum and to discriminate its ratedetermining step. Synthesized Mo2S3 powder was used in pelletized form. 
III. Discussions
It has been reported(4) that the thermal decomposition of solid particles generally proceeds through the three sequential steps; transfer of heat from surroundings to the decomposing interface within the particle, interfacial reaction and transfer of evolved gas through the shell of decomposed products toward the surroundings. The overall decomposition rate is determined mainly by one of these three steps, the rate-determining step.
In what follows, it is intended to examine the kinetic model of thermal decomposition of the Mo2S3 pellet which satisfies eq. (1).
Among the kinetic models, it is thought that the interfacial reaction model which leads to zero order reaction can be excluded from the discussion.
Heat transfer model
The thermal decomposition of Mo2S3 is an endothermic reaction and its enthalpy change is estimated at about 150kcal/mol Mo2S3(5). It is supposed, therefore, that the rate of heat transfer from surroundings to the decomposing interface within the pellet governs the overall reaction rate. Since the area of basal planes of the pellet is about six times larger than that of the lateral surface, it can be presumed that most of the heat flux supplied to the decomposing in- terface from surroundings passes through the upper and lower basal planes of the pellet, and that the flux through its lateral surface can be omitted. This model is schematically shown in Fig. 4 . Since the pressure in the surroundings is kept at about 10-5mmHg, the radiant heat transfer is dominant and the rate of heat transfer can be expressed by The heat consumption qo is expressed by Then, eq. (6) becomes (7) This is not of a parabolic form. In addition, the proportionality of the rate constant k to 1/l2 illustrated in Fig. 5 cannot be explained by eq. (7) . These results are thought to be sufficient to deny the heat transfer model proposed.
Mass transfer model
Finally, we come to an idea that the diffusion rate of sulphur gas through the metallic molybdenum shell may determine the overall decomposition rate. When the vapor pressure of sulphur gas at the decomposing interface is kept at its equilibrium pressure of pd, the rate of diffusion is expressed by (8) And the evolving rate of sulphur gas at the decomposing interface is (9) Combining eq. (8) be correct except at lower temperatures where the overall decomposing rate is rather lower. The effective diffusivity De in eq. (10) was estimated from the rate constant k of Table 1 by inserting the reaction proceeds mainly from the basal surfaces to the center.
Based on the results obtained, the rate-determining step of decomposition was discussed. Among the three sequential steps of decomposition, i.e., heat transfer to the decomposing interface, interfacial decomposition and outward diffusion of sulphur gas through the decomposed shell, the former two were discarded because of their inconsistency with the parabolic law.
The mass transfer model which presumes that the diffusion rate of sulphur gas through the metallic molybdenum shell determines the overall rate can explain the experimental results. The rate equation is of parabolic form and the rate constant measured was found to be inversely proportional to the square of the pellet thickness.
The effective diffusivity was estimated at about 1 to 3 cm2/sec. And the diffusion is supposed to be of the Knudsen type.
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